Mergers and acquisitions (M&A) are an internationally adopted expansion strategy, but not every case can be successfully executed nor achieved the intended post-expansion results. Most studies focus on M&A wave or post-M&A integration, yet this article focuses on pre-M&A analysis and planning. An M&A evaluation and prioritization model (MAEPM) is proposed to assist decision makers in a more objective and effective manner so that to implement and execute each M&A deal with the aim of maximizing the success rate rather than any other irrelevant reasons. Risk analysis, fuzzy critical path analysis, cost-benefit evaluation, as well as decision rule and prioritization were developed and integrated, which provide insight into M&A evaluation and serve as indicators. Eleven case studies were conducted to verify the MAEPM and the results generated from the MAEPM were compared with the actual results that confirmed the MAEPM is significant and plausible. The novel MAEPM is confirmed to be reliable that enables firms to select the most winning M&A deal(s) to be made according to the availability of resources and capital and thus enhance the success rate of M&A.
Introduction
Mergers and acquisitions (M&A) have been widespread in the global regime and have emerged as crucial corporate strategies and important financial investment decision for rapid business growth and development in the recent decade. 1, 2 M&A are the combination of the assets and liabilities of two companies to form a single but larger business entity, which could be similar sized as merging or a larger or more resourceful firm absorbs a smaller or weaker one as acquiring.
Owing to the influence of globalization and economic integration, businesses nowadays are exposed to a great deal of uncertainty and riskiness from both the internal competition and external threats. In order to survive and expand rapidly, they have turned to the value adding corporate M&A to obtain external resources and gain market expansion. There are numerous M&A cases, such as the acquisition of Jaguar Land Rover by the Tata, the Lenovo Group's acquisition of IBM personal computing division, the M&A of Volvo Car Corporation by Geely Automobile, and the merger between Yahoo! and Microsoft. M&A examples can be found in different industries.
As stated by Carney, the main strategic motivations to M&A are due to the results it brought, such as economies of scale, and synergies effects in the area of administrative, sales, reputation, and market share. strategic nor financial objectives. According to Mitchell et al., three of four M&A deals fail and produce disappointing results. 4 To date, most research still pointed out that the overall success rate of M&A deals is about 50%, in other words, half of all M&A deals fail. 5 The failure is mainly caused by the improper attention paid to the integration process and a lack of rational tools for analysis to manage deals. Overestimating the synergy effect and benefits as well as overlooking the risks involved in M&A are other reasons for M&A failure. There are four major challenges faced by many companies while doing M&S businesses, including limited research attention paid to pre-M&A analysis, inadequate emphasis on risk aspect in M&A, 6, 7 lack of preparation for M&A critical time, 7 and lack of rational tools for M&S analysis to manage deals. [8] [9] [10] [11] In this article, an M&A evaluation and prioritization model (MAEPM) supporting early stage M&A decisionmaking is proposed, aiming to improve the success rate of M&A deals. The proposed model is not only to evaluate the worthiness of M&A deals with risk involvement but also to prioritize M&A deals. Fuzzy set theory and Monte Carlo simulation will be incorporated into the development of the proposed model to reduce the noises that arise in the course of pre-M&A analysis, thereby building the model with greater precision. Evaluating the cost and benefit of M&A deal by taking risks into account through Monte Carlo analysis for prioritization. Hence, by managing the foreseeable risks and following the critical path, firms can even increase the efficiency and success rate of M&A.
This article is structured into five sections. The second section provides a literature review on theoretical aspects of M&A and relevant techniques, including fuzzy critical path analysis, cause-and-effect analysis, and Monte Carlo simulation. Research methodology and model development are described in the third section. A detailed discussion of the model and key findings are found in the fourth section. Finally, the fifth section provides a concluding remark and suggests further research directions polish and extend this research.
Literature review
In order to develop an M&A evaluation and prioritization model for better M&A decision-making and enhancing the success rate of M&A, it is important to identify and understand how the key factors influencing the M&A process and decision-making. The relative literature on motivations for M&A, M&A process, factors affecting M&A, and M&A decision-making were thus reviewed and discussed in this section, so as to ensure that those significant elements are incorporated into the proposed model.
Mergers and acquisitions
M&A are regarded as aspects of corporate finance, management, and strategy involved with the purchase and combination of companies. Companies always take advantages of M&A to expand their businesses with the best opportunities and better positioned for growth and profit. The strategic motivations can be divided into two categories: financial and non-financial motives. As for the financial motives to M&A, Eun and Resnick stated that the synergistic gains created are the primary factor for companies to start M&A. 12 Apart from this, Carney further indicated two key financial motives, which are economies of scale and possession of a leading market share. 3 The nonfinancial motives include CEOs' power domination, overconfidence, and ego. As CEOs are often rewarded through M&A to increase their power over a larger firm, some CEOs may take over another firm in order to show their ability or eliminate their enemies and hated persons. From another point of view, the needs of M&A are classified into three major drivers, including resource-driven, marketdriven, and risk-driven. 13 The process of M&A generally triggers by realizing the needs of M&A or recognizing opportunities for business growth by identifying a target company.
14 Generally, there are eight major steps, namely M&A needs recognition, M&A formation, 15 capital structuring and negotiations, 16 documentation, Due Diligence, 17 ownership rights protection, 18 and dispute resolution. 19 Although M&A is a distinctive mean for accessing external resources, there are people for and against the motions of M&A. 20 For those people who support M&A, as mentioned above, the reasons are due to the benefits brought by M&A, such as economies of scale, synergetic gains, better capacity utilization, better market position, overcoming entry barriers, and wider market reach. [21] [22] [23] [24] However, reasons against M&A could also be found in the literature. In some cases, excess cash flows were used for the transaction costs in the M&A deals, managerial entrenchment (by which managers make deals to increase their value and power to shareholders but not shareholder value itself), and managerial hubris or ego (that managers are overconfidence to make decisions on the deals). 22, 25, 26 Fuzzy critical path analysis Project scheduling is growingly important to obtain competitive priorities, but, in many situations, it is challenging and complicated, particularly in this dynamic and cutthroat business environment. To deal with this matter, the concept of fuzzy critical path analysis is often useful and significant.
Fuzzy set theory has been commonly used to deal with vague and subjective human judgments, which influence the outcomes, for better decision-making. 8, 27, 28 Indeed, there are several studies investigating the extension of critical path analysis using fuzzy logic in the literature. [29] [30] [31] [32] [33] [34] [35] The approach to fuzzy critical path analysis proposed by Chen is adopted in this study to determine the critical path of a project, in this case, projects, represent M&A deals. 34 It integrated the concept of a-cut, Zadeh's extension principle, 32 Yager's ranking method, 32 and linear programming. The application of fuzzy logic to determine critical path is widely acknowledged and it is claimed that the fuzzy logic approach is more accurate, compared to the purely probabilistic ones, like PERT. 29, [35] [36] [37] [38] [39] In general, fuzzy sets are used to describe activity times of each project task to cope with vague duration estimations based on human judgment and the approach of critical path analysis with fuzzy activity times has been well-established and validated. 9, 33, 36, [39] [40] [41] [42] In this regard, fuzzy set theory is therefore employed in this study to analyze critical path in a more precise manner.
Cause-and-effect analysis
Cause-and-effect analysis, also called fishbone diagram or Ishikawa diagram, is a problem-solving tool for quality management. It can identify the possible causes of a problem in an organized manner. Researchers agreed that causeand-effect analysis is effective and useful in identifying the causes and ensure comprehensive coverage related to a problem. [42] [43] [44] [45] [46] In the fishbone diagram, the head of the fish is denoted as the summative effect while the fish ribs represent causes contributing to the final effect. 47 The effect is identified, followed by thoroughly recognizing the main causes. Park et al. stated that the fishbone diagram is useful to identify the causes and ensure comprehensive coverage related to a problem. 46 In addition, the fishbone diagram is effective, handy, and easily implemented. 43 The cause-and-effect analysis is useful particularly in studying complex systems. In Karnaukhov's finding, this approach can provide advisable information at the preliminary stage for subsequent analysis and help integrate knowledge and information from different sources on the phenomenon in a concise cause-and-effect diagram. 42 
Monte Carlo simulation
Monte Carlo simulation is handy and useful particularly in decision-making and risk analysis as it suits for all kinds of distribution of activities. 48, 49 Carl and James stated that Monte Carlo simulation is "a fast, flexible, easy and accurate method" for estimation. 50 Lutfi et al. further emphasized that Monte Carlo simulation can deal with a combination of all of the special conditions easily without any negative impacts on accuracy. 51 It can also achieve a highly accurate result by performing a large number of simulations.
In general, Monte Carlo simulation is commonly applied to quantify and visualize risk and uncertainty associated with project costs, 10, 11 to perform a risk analysis of critical path method scheduling, 52 to simulate project networks, 48, 53, 54 and to determine the probability of the project completion. [55] [56] Other than these, the use of Monte Carlo simulation can also be found for supply chain model, a forecast of hotel arrivals and occupancy, 57 electricity market models, investment, and financial portfolio. [58] [59] [60] In regard to its features and wide applications, Monte Carlo simulation is deemed appropriate and significant to determine the M&A cost with a consideration of risk analysis.
61,62

Methodology
With the support of the discussions in the first and second sections, it is confirmed that pre-M&A analysis, as a vital and primary action in the very early stage of M&A process, could steer M&A deals toward success; failing to assess risk associated with M&A deals could cause M&A failure; doing M&A deals at critical time can reduce uncertainties associated with M&A deals and take full advantage of potential benefits of the M&A opportunities. Nonetheless, a limited study focusing on these aspects was found in the literature beforehand. Besides, it is the fact that M&A is complicated and its decision-making is never easy to senior management in the industry. Firms eager to seek rational tools to effectively lessen the fuzziness of human judgements and manage M&A deals, in particular taking pre-M&A analysis, critical time, and risk associated with M&A deals into account. However, no such practical tools, especially for M&A analysis, exists in the market. To fill the gap and satisfy the need, the proposed model is therefore formulated and used to schedule M&A activities, to identify risks associated with the M&A process, as well as to judge the returns and risks arising from the M&A deals so as to maximize the probability of success in M&A.
Risk analysis, fuzzy critical path analysis, cost-benefit evaluation, as well as decision rule and prioritization were developed and integrated with the support of the MAEPM development. M&A is highly uncertain and for that reason, four risk factors (i.e. schedule, estimation, process, and external risks) were identified and mapped every task in the M&A process for assessment and management. Time is one of the critical success factors in M&A. To enhance the accuracy of the MAEPM and ensure an effective M&A project delivery, fuzzy critical path analysis was employed to deal with subjective and vague human judgment for M&A project scheduling. Risk-bearing budget percentage and adjusted rate of return (ARR) were calculated based on the cost-benefit evaluation of the model particularly with an inclusion of manpower cost, which is regarded as the essential and second largest cost in M&A. All of these forming the MAEPM can provide insight into M&A evaluation and serve as indicators. In order to further facilitate firms to screen and select potential M&A projects in an effective manner, decision rule and prioritization were created in this research as two decision gates to support M&A decision-making. The proposed model development is shown in Figure 1 , followed by the construction of all chosen components.
Risk analysis
Risk identification is to identify the risk factors that exist in the M&A activities. 63 In the risk identification of the proposed model, the cause-and-effect analysis, also known as fishbone method, is adopted to identify possible risks. The main goal of the fishbone diagram in this research is not only to link potential risk factors with activities in the M&A process but also to illustrate in a graphical way the relationship between a given effect (i.e. completion of the M&A deal) and all the M&A activities and risk factors that influence this effect. It also provides an overall picture to the effect.
As M&A activities are often risky and costly, it is necessary and critical to take risk factors into account for the sake of M&A. In order to assess and manage potential risks in M&A deals, identifying risk factors and associating them to each M&A activity are required in the development of the fishbone diagram of the proposed model.
Four kinds of risks, including schedule, estimation, process, and external risks, associated with M&A process are identified. Schedule risk refers to any potential delays on each critical task in M&A deals. The delay would mainly inflict unnecessary increment in project cost and uncertainty impacts on other risks as mentioned earlier.
Thus, it will lead to improper allocation of resources to specifically planned areas or cause the project team to drift away from the original plan. One possible solution to diminish the risk is to perform a dose-response relationship on each critical task and keep consistent monitoring. Estimation risk would incur at the time of each task completion and refers to the uncertainty of the outcome of each task. This leads to overconfidence in the potential outcome of each task or underestimation of M&A requirements, which eventually cultivates emotional situations and cognitively affects the near future M&A arrangement and planning.
Process risk denotes a series of repercussion effects or butterfly effects on the result of each descendant task in the step-by-step M&A process, for the tasks in M&A process, are closely linked with each other. Any faulty coordination between tasks would threaten the planned M&A duration and resource input. Causing a delay of the subsequent tasks in the M&A process is inevitable in many cases. External influences include third parties, government intervention, legal barriers, and competitors on the M&A deals. Both direct and indirect intervention would influence the amount of input and output of the M&A.
The risk level for each M&A task in quantified value is the ratio of the sum of risk levels for each risk factor to the number of risk factors involved. If the value is less than one-thirds, it is defined as low risk; if higher than twothirds, it is considered as high risk; otherwise, it should be moderate. The overall risk level is determined accordingly. To estimate resources and costs required for the M&A process, it is assumed that there are three degrees of risk attitudes when making decisions, provided that M&A is a risky business activity. The three degrees of risk attitudes are risk-averse, risk-neutral, and risk-taking. These risk attitudes are taken into consideration in generating the fluctuation level of cost in relation to the M&A process based on the overall risk level to be assessed.
Fuzzy critical path analysis
To determine the fuzzy critical path of M&A activities in the deal, the following steps are required:
1. specify the individual activities in the M&A deal; 2. determine the sequence of those activities; 3. draw an activity-on-arrow network diagram; and 4. determine the fuzzy critical path Activities involved in the M&A deal and their sequence need to be identified so as to estimate the duration of the M&A deal and arrange resources required for those activities for better planning and scheduling. Afterward, an activity-on-arrow network diagram can be drawn according to the list of activities and sequence. The network diagram visualizes the M&A process for better understanding and is helpful in determining the fuzzy critical path. Activities with the time required for completion are stated on arrows and connected by nodes.
To set up the fuzzy critical path, a set of general equation for critical path method with n nodes is implemented, which based on the approach proposed by Chen in M&A aspect instead. It is considered that an M&A project network S f ¼ fO, A,T g consists of a set of fuzzy activity times. O acts as a finite set of nodes and A represent a set of activities on an arrow with crisp activity time, whereas for T , it is a function of a fuzzy duration of activity from one node to another.T is defined by the following function (1) and its membership function of μT
where i and j are elements of the set A, that is, ði; jÞ 2 A; SðT ij Þ is the fuzzy activity function in the support ofT ij under the universal set of ði; jÞ 2 A activity time.
The general set of formula (2) is derived from the normal critical path problem with the consideration of the fuzzy activity function, SðT ij Þ:
After that, the a-cut level should be identified and each acut value is set into a separate scenario for the analytical performance. A table of a-cut set duration is derived using formula (3) . With the use of the a-cut method, there would be two values per each a-cut level unless it is at the a-cut level 1
Therefore, formula (4), which provides the lower and upper boundary of the crisp values of those fuzzy sets, is formed:
Assume that the problem of each fuzzy set is a linear function, the angle calculation of tangent is implemented for the a-cut calculation. Equations (5) and (6) are used for the calculation of the lower boundary, while equations (7) and (8) are for that of the upper boundary:
After obtaining the table of fuzzy activity time, dealing with the fuzzy total duration is embarked using Zadeh's extension principle. It is used to denote the shortest duration of the potential fuzzy critical path, which membership function can be defined (see equation (9)):
Since there are upper and lower boundaries of the crisp sets, two different sets of fuzzy duration at different a-cut values can be obtained. D L a is denoted by equation (10) and represents the set for lower bound, while D U a (see equation (11)) is for the set of upper bound:
Through the dual-level mathematical program, equations (12) and (13) are obtained, at which at least one t ij ; ði; jÞ 2 A would touch the boundary of each site of a-cut to satisfy the equation of μDðdÞ ¼ a. In other words, with the implementation of a dual-level mathematical program, it would increase the reliability level of the study with a substantial amount of tests have been gone through.
Dual-level fuzzy mathematical program:
x kn ¼ 1;
In order to solve the dual-level mathematical program formulas, we are assuming that the predecessors and its corresponding dual problem have the same objective durations. Thus, y j is denoted as the dual variable that corresponds to the jth general constraint of the second-level problem in equation (12) , which would transform the above lower level boundary as the following (see equation (14)), likewise the upper boundary
ði; jÞ 2 A y i ; y j unrestricted in sign 8ði; jÞ 2 A (14)
where Y j represents the occurrence time of the node j, and the value of y n À y 1 represents the duration of the project. By solving the problem, a set of total fuzzy duration time and their set of a potential fuzzy critical path can be achieved. Some of them might have been duplicated owning to a different level of a-cut values under situation whereby a clear route had been defined. If there is any different route appearing on that table, we move on the defuzzy step whereby those fuzzy set of numbers are defuzzify into crisp time using Yager's ranking index defined by the following equation
where ðT
a Þ is the a-cut oft. To find out the most critical path in the project network of S f ¼ ðO; A;T Þ, Formula (17) is handy to find the longest Yager ranking index, which is prepared as a usage of finding the degree of criticality
Let P cg be the relative degree of criticality from point c (start of the project) to point g (end of the project), the ratio of the Yager ranking index can be derived by using the following equation
IðT ij Þ max k X 8ði;jÞ2FCAk ;k¼1;2; ... ;m
The set of ratio would conclude which most critical path is the final fuzzy critical path that we are looking for. The ratio would be from one to zero, whereby L max mcp divided by L max mcp is equaled to one. This table is relatively useful as it allows the end users to see if there is any close change for the critical path to change its course. Through the calculations, the fuzzy critical path of the M&A deal with can then be determined in the expression of an activity-on-arrow diagram.
Cost-benefit evaluation
To maximize the probability of M&A success, the prediction of resources to be allocated, costs, and benefits are inevitable before making any decisions on the deals. The component of cost-benefit evaluation is, therefore, essential by providing the evidence in terms of costs of managing the deal and value of the target company to support M&A decision-making. Apart from the fixed amount of acquisition cost, manpower cost is another essential expenditure used in managing M&A deals. Such an expenditure generally is the second largest cost, following the acquisition cost, the company has to bear. In light of this, the manpower cost is influential in determining the final cost of the M&A deal or in making the final M&A decision. In order to evaluate the attractiveness of M&A investments in a more precise manner, the manpower cost is carried out using Monte Carlo simulation when judging the cost of M&A deals.
The cost evaluation element is composed of the input section, simulation section, and the output section which are shown, respectively, in Tables 1, 2 , and 3.
Discounted cash flow (DCF) analysis, being popular in investment finance and corporate financial management, is used to estimate the value of the target as a whole in this research. 64 It determines the amount of money investor has to pay today in order to receive the anticipated earnings in the future. The use of DCF analysis is encouraged in most capital budgeting situations to account for the time value of money. 65 If the value obtained from the DCF analysis is higher than the estimated investment cost, there is a good opportunity, or in other words, it is acceptable, to make the M&A deal, and vice versa.
DCF analysis is adopted in this research to predict the value of the target in M&A deals by discounting all future cash flows of the target to their present values. DCFs are then added up together to obtain the net present value (NPV) of the target. The equation of NPV is illustrated below:
where t is the time of the cash flow, d is the discount rate, and C t is the net cash flow at time t. In this research, the discount rate used to determine NPV is assumed to be 15%.
The internal rate of return (IRR) is a well-known method used in capital budgeting and is the interest rate that makes the NPV equal to zero. It is used to evaluate the desirability of a project or investment. The higher an IRR of a project, the more desirable it is to undertake the project. The calculation of IRR is as follows:
where t is the time of the cash flow, i is the IRR, and C t are the net cash flow at time t.
In general, companies only include the acquisition cost in the calculation of IRR but not the manpower cost. In order to calculate the expected returns on M&A investment in a more precise manner, an ARR taken account of both acquisition cost and manpower cost with risk involvement is therefore proposed in this research. 65 ARR is an enhanced method for capital budgeting. It can be used in the comparative assessment of potential M&A investments 
where t is the time of the cash flow, R is the ARR, C t is the net cash flow at time t, AC is the acquisition cost, and MC is the manpower cost that is determined by and derived from the cost estimation element of the proposed model.
Decision rule and prioritization
To support companies in making M&A decision in an effective manner, a decision rule is established on the grounds of the estimated ARR, the time required for the completion of M&A, and risk-bearing budget percentage. A consensus on the decision rule was reached that IF the time required completing an M&A deal is less than 180 days, a risk-bearing budget percentage is smaller than 18%, and ARR is greater than 25%, THEN the M&A deal is worth of investment and thus recommended to be undertaken. In case, there are more than one M&A deals which are worth of investment but firms have limited resources to process the deals concurrently, prioritization of the deals will be undertaken by calculating a finalized rating of the deals using the following equation:
where f is the result of fuzzy duration, b is the result of riskbearing budget percentage, and a is the result of ARR of a particular M&A deal. By comparing the ratings, M&A deals can be prioritized. The higher the rating is, the worthier the M&A deal is among those. In this case, firms can evaluate its capacity to decide which deals should be handled and which should be given up for better resources management and strategic planning.
Case study and result
This section describes and illustrates the proposed model using a case study. The case study was a real case of Sage International Group Limited (SAGE)'s previous M&A deal.
It was used to demonstrate how the proposed model supports M&A investment decision and was helpful to enhance decision makers' understanding of the operation of the proposed model and how the model supports them to make M&A decisions in an effective way. Due to the financial tsunami in 2008, SAGE's exhibition business faced extreme market pressures and cut-throat competition. In order to broaden SAGE's income sources and to further improve its financial position, SAGE divested the exhibition business and sought opportunities in death care sector on account of the rapidly aging population in China driving the demand for death care services and products in the foreseeable future. SAGE found that with the existing available land and expected demand increase, burial land capacity in Shanghai would be fully utilized within 10 years. With a favorable supply/demand relationship, rising earnings of residents, aging trends, and robust growth, Shanghai funeral market was expected to thrive in the coming years. Besides, SAGE discovered that the death care industry's largely recession-proof nature and high-profit margins make it a good business to venture into during the global financial downturn. After all, SAGE decided to develop its death care services business through M&A.
SAGE acquired Suzhou Universal Chinese Memorial in 2010 in view of the landscaping design of the cemetery offering a scenic array of interment options with excellent Fung Shui. The cemetery situates on Xishan Island, the essence of Tai Hu lake scenic areas, in Suzhou, China, and is built alongside hills and girdled by water. The acquisition process took about 3 months to complete and its total consideration is HK$110 million. With this 60,000 m 2 cemetery, SAGE can offer 30,000 burial plots and three columbaria.
Risk analysis
Based on the investigation result, a fishbone diagram linking risk factors to respective M&A tasks for the case of Suzhou Universal Chinese Memorial is demonstrated in Figure 2 , while a Gantt chart shown in Figure 3 is created to schedule for the M&A of Suzhou Universal Chinese Memorial. It helps visualize the relationship between risk factors and M&S tasks and draw decision makers' attention to the risks at each step in the M&A process. Risk assessment can then be conducted to evaluate the risk level of this M&A project.
The risk level (i.e. low, moderate, or high) of risk factors (including schedule, estimation, process, and external) against the list of tasks (totally 17 tasks) is evaluated one by one. The assessment results generated by the group of experts were presented on the risk assessment sheet illustrated in Table 4 . The overall risk level for case 1 is determined as moderate and thus the cost fluctuation percentage is between 90% and 125%. This cost fluctuation percentage will be used for the determination of fuzzy critical path and cost-benefit assessment afterward to take the risk attitude into account.
Fuzzy critical path analysis
The M&A project network of this case study can be defined as S 1 ¼ fO, A,T g. With reference to Figure 3 , O contains 14 nodes and A contains 17 activities/tasks with crisp activity time (t ij ). t ij refers to the time required for each activity, where i and j are elements of the set A. The function of fuzzy activity time (T Þ is shown in Table  5 , where the upper and lower boundaries are calculated using the estimated cost fluctuation percentage (i.e. moderate with reference to the result of the risk analysis as shown in Table 4 ). Given the predetermined a-cut level ranging from one to zero with 0.1 for each interval, the a-cut of T ij (i.e. ðT ij Þ a ) with lower and upper boundaries (i.e. ðT ij Þ L a and ðT ij Þ U a , respectively) are calculated using equations (3) to (8) discussed in the previous session and its results are shown in Table 6 . The results indicate the upper and lower values of fuzzy activity time required for each activity at different acut levels. The a-cut of the total duration time and the fuzzy critical paths at 11 distinct a values for the upper bound (i.e. D U a ) were estimated and the results are shown in Table 7 . It is clear that the fuzzy critical path, in this case, is 1-2-3-5-6-11-12-13-14. Its path length is equal to 73.66 days which means that the company would take 73.66 days to complete the M&A deal. Besides, Table 7 provides further information for SAGE to reserve and allocate resources for the deal in both optimistic and pessimistic situations. The results suggested that the company may take 67.45 days to complete the deal in optimistic situations while 79.88 days in pessimistic situations. The longer time the deal requires, the more resources and costs the company has to spend. This can help the company plan for the resources allocation afterward. Furthermore, the critical path would not change unless with immense impact to the business environment or unexpected incidents occurred during the M&A period. In this fast-paced and highly competitive business world, it is important for the company to grasp the time and fight against competitors for making the deal.
Cost-benefit evaluation
To estimate the costs of this M&A deal, the manpower required and relevant costs were collected from the company and showed in input section demonstrated in Table 8 . To complete the M&A deal, two lawyers, an external consultant, a project director, three accountants, and an investment expert were involved.
By performing the simulation, the results for this simulation section were obtained and shown in Table 9 . From the results, for instance, SAGE normally needed 30 days and HKD$1,188,000 as manpower costs for the completion of the task-legitimacy of assessment. In the optimistic situation, the time required could be reduced to 27 days and the manpower cost was calculated at HKD$1,069,200. On the other hand, in the pessimistic scenario, the time required could be increased to 37.5 days and the manpower cost was HKD$1,485,000. These figures draw the company's attention to the availability of manpower resources, the length of the time required, and the change in operation costs in optimistic, normal, and pessimistic scenarios. This not only helps the company plan and prepare for different situations comprehensively but also support the company to decide if it will have sufficient resources for the deal if necessary.
To further understand the manpower budget required for the deal and the percentage of additional resources which should be standby for emergency purpose or for a higher confidence level, the output section is generated and shown in Table 10 to demonstrate the calculation results. The output section makes use of the data generated from the simulation section to estimate a forecasted budget and contingency budget for the deal with a consideration of the potential risk involved. It is estimated that in normal situation HKD$5,220,400 is required for the deal and the confidence level is 82.8%. There are always obstacles in the process of M&A deal, such as time delay, manpower shortage, time-consuming negotiations, and so on. For the sake of a successful deal with a higher confidence level (i.e. 95% with reference to the simulation result), it is suggested that the company should prepare for a contingency with additional operation costs at HKD$342,957 in a normal situation. In other words, it is predicted that the manpower cost required for the deal at the 95% confidence level is HKD$5,563,357. Such a cost estimation with a consideration of risk analysis would be useful for the company to predict the operation costs in a more precise manner and take the contingency budget into account before starting the deal, for better planning. According to Table 10 , the riskbearing budget percentage is determined as 6.57%. The higher the risk-bearing budget is, the riskier the deal is, and the higher opportunity costs the company has to pay for. This risk-bearing budget percentage would be considered under the decision rule, which will be discussed afterward, to assess the worthiness of the M&A deal. After determining the fuzzy critical path, manpower costs with the consideration of risk and risk-bearing budget percentage, it is necessary to calculate the ARR for capital budgeting before making the final decision on the M&A deal. Due to the data confidentiality, the calculations of the net cash flow over time (C t ) and acquisition cost (AC) will not be shown in this study, while the discount rate used is 15% for the case of Suzhou Universal Chinese Memorial. The result of ARR is 38.95% will be used to assess the worthiness of the deal under the decision rule to be discussed later.
Decision rule and prioritization
With the results of the fuzzy duration (i.e. 73.66 days), riskbearing budget percentage (i.e. 6.57%), and ARR (i.e. 38.95%), SAGE can make use of the decision rule to support its decision-making on the M&A deal for the case of Suzhou Universal Chinese Memorial. In this case, the results fit the IF-THEN decision rule, that is the time required to complete an M&A deal is less than 180 days, risk-bearing budget percentage is smaller than 18% and ARR is greater than 25%, it is therefore suggested that such an M&A deal is worth of investment and recommended to be undertaken. Furthermore, when selecting an M&A deal with the highest potential of money return from other ones, decision makers can make use of the equation of priority rating to rank all cases for assessment. Accordingly, the priority rating for the case of Suzhou Universal Chinese Memorial is 0.64.
Overall, for the success of the M&A deal, the model developed in this study can help the company ensure that resources are wisely spent, particularly on those critical tasks. Besides, it could become a key evaluating tool considering risk assessment for cost evaluation and monitoring over the M&A process and support the company to assess the worthiness of the potential M&A deal and its potential risk-bearing level for better decision-making.
Model verification
The previous sections discussed and demonstrated how to apply the proposed model through a case study. In this section, 10 more case studies conducted are described by adopting the same approach, followed by discussing their results. In order to expand its cemetery and funeral service portfolio, which is consistent with its growth strategies, SAGE has explored many M&A opportunities, including the case of Suzhou Universal Chinese Memorial (case 1) discussed in the previous sections, and 10 cases (cases 2-11) studied for model applications: According to the model development approach discussed in the third section and model illustration in the fourth section, the additional nine case studies were conducted and their results were explained in the following sections.
Cause-and-effect analysis and risk analysis
As mentioned in the section "Risk analysis," identifying M&A activities is the first necessary step for cause-andeffect analysis and risk analysis. Similar to the M&A of Suzhou Universal Chinese Memorial (i.e. case 1), cases 2-11 follow the same fishbone diagram but have different risk assessment results. The overall risk assessment results were generated by M&A experts and summarized in Table  11 . It is observed that there is usually more than one risk factor Table 11 . The overall risk assessment results for cases 2-11. involved in every task of the M&A process. This explains the necessity of constructing the fishbone diagram and the importance of the four risk factors identified. Besides, based on the results showing in Table 11 , M&A deals seldom involve a low level of risk, resulting in a high possibility of M&A failure. Identifying and assessing the risks arising from the M&A process is, therefore, the primary step when evaluating M&A deals and of paramount importance.
Fuzzy critical path analysis
By adopting the proposed approach and equations (1) to (21) explained in earlier sections, the corresponding fuzzy critical paths and path lengths of completing the M&A cases 2-11 were determined and summarized in Table  12 . Their corresponding relative degrees of criticality equivalent to one confirmed that the fuzzy critical paths and path lengths determined are critical and meaningful. From the results revealed in Table 12 , it is discovered that the fuzzy critical paths for cases 2-11 are the same even though the time required to complete each task varies from case to case. This is mainly because that M&A often involves complicated and diversified legal and accounting issues which are inevitable and obligatory. Table 12 further depicted that this fuzzy critical path analysis not only indicates the fuzzy critical path and calculates the path length for each case under a normal condition but also generates the path length in both optimistic and pessimistic conditions. For example, the normal path length for case 2 is 151.58 days provided that the resources allocated and time used to complete each M&A task are sufficient as projected. However, unexpected issues, such as due diligence issues, financial accounting issues, legal, and compliance issues, always occur in M&A deals that could probably hinder the entire M&A process. Case 2 was in this pessimistic situation that the tasks of "feasibility assessment," "negotiation," "signed sales and purchase agreement," as well as "legal documentation of M&A" were affected; the projected pessimistic path length is 176.25 days. In fact, these figures can provide concrete evidence to support decision-making in terms of resources allocation and risk management. This makes the fuzzy critical path distinct from the normal critical path analysis.
Cost-benefit evaluation
To simulate the input data in terms of time, risk, and resources for cases 2-11 individually, estimated operation cost, contingency cost required at 95% confidence, the total cost required at 95% confidence, and risk-bearing budget percentage for each case can be determined. Case 6 has the highest riskbearing budget percentage among cases 2-11. This indicates that the company will have to pay higher opportunity cost to complete the M&A process for case 6. The risk-bearing budget percentage can serve as one of the indicators of M&A assessment. Return in monetary term is always the ultimate goal of making M&A deals from the perspective of a company. Calculating ARR of each M&A is, therefore, necessary to assess the worthiness of the deal. The ARR of each case can be calculated and shown in Table 13 .
Decision rule and prioritization
The results for cases 2-11 obtained from the risk analysis, fuzzy critical path analysis, and cost-benefit analysis are independent indicators to evaluate the particular M&A For those fail to go through gate 1 are considered not worthy of investment and thus will not be taken into account at gate 2, that is, cases 3, 5, and 7. The priority rating can be calculated, followed by the ranking of each case, and the results are illustrated in Table 14 . The proposed model suggested that case 6 is the most profitable M&A deal, while case 2 is the least. This model supports the company to select the most winning M&A deals for investment among all potential deals, thereby facilitating the decision-making process and maximizing the success rate of M&A.
Verification of the proposed model
To validate if the proposed model's results are meaningful and significant, a comparison of it with the actual M&A results was conducted, which is shown in Table 15 . The proposed model's results match with the actual results and facts. SAGE made two profitable M&A deals (i.e. cases 1 and 6) which were ranked 1 and 2 in the proposal model. Suggested by the proposed model, SAGE should not engage with the M&A deals of cases 2 and 3 due to lower ranking and failure to pass gate 1, respectively. This indicates that the decisions suggested by the proposed model were convincing. Overall, it is evident that the proposed model is feasible and valuable.
Model limitation
Firms usually keep M&A data and results, especially those of unfinished deals and failed deals, highly confidential and are reluctant to disclose any sensitive information to outsiders to carry out research. This limits the number of case studies conducted in the research. Furthermore, due to the difficulty in data collection, the case studies conducted in this research are all pertaining to land acquisitions. To improve and extend this research, data of M&A deals excluding land acquisitions from other industries and/or countries could be used to test the applicability and capability of the M&A evaluation and prioritization model. A comparative study could be further undertaken to investigate the differences in the pre-M&A analysis so as to extend the applicability of this model to a wider range.
Conclusion
MAEPM is confirmed to be reliable for supporting M&A decision-making as its results are obviously consistent with the actual ones. The case company SAGE used this tool to re-evaluate some of its past M&A cases to better understand their post-M&A issues and to also evaluate all its future possible M&As to be more effective and objective. Making use of the MAEPM, SAGE not only reduced the turnaround time for each M&A deal screening by around 33% to wisely compete for more favorable M&A deals, which were less uncertain and had a higher value in return but also reduced pre-and post-M&A costs significantly, that is, around HK$5M-10M yearly. Another profound impact on the case company should be the improved success chances of completing M&A deals by generated their expected value. The novel MAEPM is confirmed to be reliable and add a significant contribution to the field of M&A. The extension of its applicability to a much wider spectrum should be built to recognize a better understanding of such holistic methodology and its contributions in diverse M&A deals of other sectors.
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